Use of HepG2 cell line for direct or indirect mutagens screening: comparative investigation between comet and micronucleus assays.
In the present study, DNA-damage and clastogenic or aneugenic effects of genotoxic compounds were examined in a metabolically competent human cell line (HepG2 cells) using the micronucleus and the comet assays. Compounds with various action mechanisms were tested: direct mutagens such as 4-nitroquinoline-N-oxide (4-NQO) and methyl methanesulfonate (MMS) and indirect mutagens requiring biotransformation to be active such as N-nitrosodimethylamine (NDMA), benzo[a]pyrene (B[a]P) and 2-acetylaminofluorene (2-AAF). The compounds were first tested for cytotoxicity by measuring their effects on RNA synthesis inhibition in HepG2 cells. 4-NQO, B[a]P and 2-AAF were the most potent compounds; their IC(50) values were, respectively, 1.9 micro M (4h contact), 3.4 and 112 micro M after 20 h. MMS was mildly cytotoxic (IC(50)=0.9 mM) and NDMA had a weak effect (IC(50)=110 mM) after 4h contact. In the micronucleus and comet assays, concentrations required to obtain a significant genotoxic effect in HepG2 cells varied over a broad range, NDMA being active only at very high concentrations. To compare the sensitivity of the two assays, we measured the so-called FIC(2)-the concentration necessary to induce a 2-fold increase of the measured genotoxicity parameter. The data show that genotoxic effects were consistently observed at lower concentrations in the micronucleus test, except in the case of MMS. The measured FIC(2) values were 0.12 micro M (4-NQO), 0.17 micro M (2-AAF), 0.26 micro M (B[a]P) and 6.4mM (NDMA). MMS had such a weak effect in the HepG2 cells that we could not calculate its FIC(2) value. In the comet assay, FIC(2) values were observed, respectively, at 1.48 micro M (4-NQO), 3.67 micro M (B[a]P), 13.42 micro M (MMS) and 27 mM (NDMA). 2-AAF failed to induce DNA-damage in this assay. The present study shows that HepG2 cells could be a suitable tool for assessing the genotoxicity of direct and indirect mutagens and for establishing the lowest genotoxic concentration.